I. INTRODUCTION
Promotion of local economic development through tax increment fnancing (TIF) is inherently a forward looking pursuit that relies on implicit or explicit forecasts of increases in future economic activity. 1 Macroeconomic conditions can play a crucial role in both subjective and objective forecasts about future economic growth. The nearly catastrophic Great Recession began in late 2007 and lasted for 18 months, according to the National Bureau of Economic Research. The recession caused a virtual halt to economic growth in much of the United States and led many to lower expectations of post-recession rates of economic activity.
How did the recession and subsequent rethinking about economic growth infuence real estate growth in TIF districts? In general, pessimistic assumptions about future economic growth should deter private investment. Government investment might decrease or increase. Government investment, especially local government investment, might fall with lower expected economic growth because austere fnancial times could prompt local governments to restrain spending and tax increases. On the other hand, government investment might increase to compensate for the expected (or feared) loss of private investment and to stimulate private investment in a Keynesian sense, or as a complementary input that would make private investment more attractive. TIF uses government investment, in this case through the sequestration and redeployment of property tax dollars, to complement and stimulate private investment.
Data about TIF were obtained for two states -Illinois and Nebraska -with quite different experiences in the Great Recession. As documented below these states both experienced a signifcant business cycle but had very different residential real estate market experiences. The experiences of these two states illustrate the response of TIF in very different economic environments during and after the Great Recession. In particular, we wish to understand how the Great Recession altered TIF growth rates in each state and to understand the variance of its effect across different TIF districts within a state.
II. THE GREAT RECESSION, ECONOMIC ACTIVITY AND REAL ESTATE PRICES IN ILLINOIS AND NEBRASKA
Illinois is the ffth largest U.S. state with a population of almost 13 million, while Nebraska is the 13 th smallest state with a population of less than two million. Both Illinois and Nebraska have diversifed economies with employment distributed among industries much like the entire United States. Nebraska has a slightly larger share of employment in agriculture, while Illinois has a slightly larger share in manufacturing. 2 Eighty percent of Illinois' population lives in an urbanized area, compared to 54 percent in Nebraska's (U.S. Census Bureau, 2012) . Despite their differences, Illinois and Nebraska experienced synchronized and parallel business cycles around the Great Recession. Figure 1 shows a graph of the Federal Reserve Bank of Philadelphia's "State Coincident Index" which combines four state-level indicators of economic performance to summarize economic conditions in a single statistic. 3 As shown in the fgure, Illinois' pre-recession peak (January 2008) occurred slightly before Nebraska's (March 2008) , and its trough was deeper (a decline of 11.8 percent compared to 7.3 percent in Nebraska) and came one month later (January 2010) than Nebraska's. However, both states made steady economic gains beginning in early 2010.
While the two states' economic cycles were parallel and somewhat analogous, their residential real estate markets reacted quite differently. For comparable monthly data on real estate conditions in Illinois and Nebraska, we use Zillow's Home Value Index. 4 As shown in Figure 2 , Illinois experienced a much more pronounced boom and bust in its residential real estate market than Nebraska. The average Illinois' home price fell 31 percent (from $199,600 to $137,900) peak to trough, while the average home price in Nebraska barely budged during the recession and fell just 6 percent from the May 2007 peak.
III. THE GREAT RECESSION AND TIF IN ILLINOIS AND NEBRASKA
How did these economic conditions -a severe and long recession and a real estate market collapse in Illinois, but not in Nebraska -affect TIF districts in each of the states? While these data cover a large number of districts, they do not include extensive detail about activities within TIF districts. For each district the location, some information about the start year, and the value of the increment (i.e., assessed value minus the base value) for a period of one or more years is known. In Nebraska there is additional information about the type of real estate (residential, industrial, commercial, mixed-use, or other) within the TIF district.
The variable of interest is the year-to-year growth rate in the increment. Research design is affected by the existence of a number of extreme values (statistical outliers): it is diffcult to distinguish between changes in growth because of economic (and real estate market) conditions and changes in growth due to very high growth rates in a few TIF districts. Some extremely high growth rates in this dataset are apparently due to data coding mistakes, and Appendix A describes data cleaning steps undertaken to reduce this possibility. In other cases high growth rates are plausible. Past research (Dye and Merriman, 2003) demonstrates that some TIF districts start with very small increments and exhibit very high growth rates (of hundreds or even thousands of percent) when major development projects are completed. To diminish the importance of outliers, observations with growth rates greater than 200 percent are excluded from the analysis (this removes about 3 percent of the observations in both states; more information on this issue is provided in Appendix A). Table 1 shows some basic descriptive information about growth rates of TIF increments in Illinois from [2005] [2006] [2007] [2008] [2009] [2010] [2011] . Out of concern that observed growth rates of TIF increments might be greatly infuenced by the age distribution of TIF districts, three TIF district samples are defned based on the number of consecutive years for which Table 2 shows analogous information for TIF districts in Nebraska. Panel A shows the growth rates by year averaged across districts for three samples based on the number of consecutive years of data. Panel B aggregates all the increments in each year of the same consecutive-year samples and calculates the growth of the aggregate.
A. Illinois

B. Nebraska
The Nebraska data are not as indicative of a trend as those of Illinois. In both Panel A and Panel B growth is highest in the frst two years of all three samples. Compared to Illinois, the timing of the drop in growth rates in Nebraska is less obvious. There is a sharp drop in growth rates in all three samples, but the timing of the decline varies with the sample and is different in Panel A and Panel B. Post-2010 growth rates are relatively low in all three samples (and negative in 2013 in Panel B) but provide mixed evidence of a post-recession real estate recovery. 9 We utilize regression analysis to control simultaneously for a number of factors that may affect TIF growth rates while further exploring the impact of the great recession in both Nebraska and Illinois.
IV. REGRESSION RESULTS
Of particular interest is variation between Illinois and Nebraska, and variables that explain the variation in the effect of the Great Recession among TIF districts within a state. Of course since the Great Recession was a national event, these results cannot unambiguously determine whether observed changes in TIF increment growth were caused by the Great Recession or other phenomena that occurred at the same time.
Regression analysis is restricted to TIF districts with continuous observations for every year to avoid problems of interpretation that could emerge from discontinued districts, Results from four regression specifcations are shown in Table 3 . All of the specifcations have district fxed effects so that the reported coeffcients are identifed by within-district variations in growth rates. The simplest specifcation is (1), which has a constant and a single dummy variable for years after 2008. The Constant indicates an average pre-2009 growth rate for all observations of 19.9 percent per year. However, the negative coeffcient on the Post-2008 dummy indicates that after 2008 average growth was -4.8 (= 19.86 -24.64 ) percent per year. Clearly, on average, growth in TIF increments collapsed once the Great Recession began.
Because of concern that our results might be driven in part by the omission of new TIF districts which start with very small increments and often have very high rates of growth, specifcation (2) in Table 3 adds a variable that measures the Lagged Increment, the increment for the prior year from which growth is calculated (scaled in millions of dollars with a mean of 19.6 and standard deviation of 58.8). This variable has a signifcantly negative relationship with the dependent variable -lower starting values are associated with higher growth rates, as expected. A one standard deviation increase in the size of the Lagged Increment lowers a TIF district's growth rate by almost 14 percentage points (= 0.235 × 58.8).
Specifcation ( Specifcation (4) adds a measure of the number of years since the TIF district was adopted. The year of TIF adoption for each Illinois district is subtracted from the year of observation to calculate Years Since Adoption. This is grouped into dummy variables for three durations: 1-3 Years Since Adoption, 4-5 Years Since Adoption and 6 or More Years Since Adoption (omitted). Younger TIFs (1-3 years since adoption) have a large and highly signifcant growth differential (26.6 percent) compared to the omitted (6 or more years since adoption) group. As expected, the inclusion of Years Since Adoption reduces the magnitude of the year effects. However, there is still a sharp negative break between 2008 and 2009, which shows that the estimated impact of the Great Recession on TIF growth is not simply an artifact of our sample restrictions.
Nebraska
In Nebraska, there is at least one year of useable data on 177 TIF districts that started in 2005 or earlier. For each of these districts the growth rate of the TIF increment in each available year from 2006 to 2013 is calculated, so that there are up to eight observations for each TIF district. In Nebraska there are a large number of cases where the reported increment is identical to the previous year. These are presumably cases where there was no reassessment of property within the district for one or more years. For example, a district might report increments of 100, 100, 100, and 160 over four years. With no adjustment, all of the growth would be assigned to the fnal year (0, 0, then 60 percent). As explained in Appendix A, where possible linear interpolation is used to calculate the increment in years when the increment was identical to the previous year. However, it was not possible to interpolate the increment in Nebraska TIF districts with no recent reassessment and those years are treated as missing. Dropping these observations and those with a growth rate exceeding 200 percent leaves 1,093 Nebraska observations -an average of 6.2 observations per TIF district. Table 4 reports Nebraska regressions analogous to the Illinois regressions reported in Table 3 We modify the regression in column 1 of Table 4 by adding additional variables in columns (2) to (4). Specifcation (2) adds a variable that measures the Lagged Increment (scaled in millions of dollars with a mean of 4.8 and standard deviation of 12.7). Nebraska increments are on average much smaller than Illinois increments so it is not surprising that the coeffcient on this variable is about ten times as large as the coeffcient on the analogous variable in the Illinois regression in column 2 of Table 3 . Both regressions show that TIF districts with large increments have a slower rate of growth. Specifcations (3) and (4) replace the Post-2008 dummy with separate variables for each year. While specifcation (3) shows consistent negative coeffcients for years after 2007, the pattern is less transparent than in Illinois and there is some evidence of a recovery since the 2013 year dummy is less negative than earlier years. After controlling for the age of TIF districts in column 4, the pattern of year effects becomes even more diffcult to discern. Specifcation (4) makes it clear that districts grow much faster when they are young (within three years of adoption) than when they are older, but it is not clear that, all else equal, the 2008 recession had a major impact on Nebraska TIF district growth rates.
B. Did the Great Recession Alter the Nature of TIF Growth?
The real estate market collapse and the Great Recession were such disruptive economic events that they raise the question whether the nature as well as the magnitude of TIF district growth was different after the Great Recession. In order to investigate this question, post-2008 dummies are interacted with TIF district characteristics in regressions similar to those displayed in Tables 3 and 4. Table 5 displays regressions for Illinois, using the same sample as in Table 3 , with the alternative variables. For reference, specifcation (1) in Table 5 simply restates specifcation (2) from Table 3 . Column 2 of Table 5 adds controls for the number of years since the TIF was adopted, and these variables are statistically and economically signifcant. Younger (1-3 years since adoption) and smaller (lagged increment) TIF districts grow faster than older and larger TIF districts. In specifcation (3) a new variable is added, the Lagged Increment interacted with a Post-2008 dummy variable. The positive and statistically signifcant coeffcient on this variable indicates that after the onset of the Great Recession in 2008 there was less difference in the growth rates of large and small TIF districts. Prior to 2008 each additional million dollars of increment (on average) was associated with a reduced growth rate of about 0.46 percent. After 2008 each additional million dollars of increment (on average) was associated with a reduced growth rate of about 0.35 (= -0.46 + 0.11) percent.
Illinois
Column 4 of Table 5 adds an additional variable that interacts a Post-2008 dummy with a dummy variable indicating that the TIF district is relatively young (four to fve years old). This variable has a statistically insignifcant coeffcient in this and subsequent specifcations, indicating that the relative growth rates of older TIF districts did not signifcantly change after the recession compared to earlier years. Columns 5 and 6 add variables that interact a Post-2008 dummy with a dummy indicating the TIF is located in Cook County (which houses Chicago) or surrounding collar counties (which are among the most urbanized in Illinois). These variables are both negative and statistically signifcant, suggesting that TIF districts in relatively urbanized areas were hurt signifcantly more by the 2008 recession and its aftermath than their downstate counterparts. This is not a surprise since these areas experienced more of a real estate boom and bust cycle than other areas of Illinois.
Table 5
Pre-and Post-Recession Growth of Illinois TIF Increments Table 6 displays regressions for Nebraska, using the same sample as in Table 4 , with additional variables that allow the impact of some variables to be different before and after 2008. Column 1 simply restates column 2 of Table 4 for reference. Column 2 of Table 6 adds additional controls for years since the TIF was adopted. In Nebraska the coeffcient on the Post-2008 variable becomes small and statistically insignifcant once a control for TIF districts that are one to three years old is introduced. These TIF districts grow more than 20 percentage points faster than other districts. In Nebraska, unlike Illinois, all of the extra growth is packed into the frst 3 years and TIF districts four to fve years are not signifcantly different than other TIF districts. The results in column 3, do however, provide some evidence that post-recession TIF growth was different than pre-recession growth-as in Illinois the coeffcient on the Lagged Increment interacted with a Post-2008 dummy is positive and statistically signifcant. This suggests that large TIF districts suffered less of a growth disadvantage after the recession then they did before. This effect persists in specifcations (4) to (6).
Nebraska
Specifcation (4) adds a variable that interacts a Post-2008 dummy with a dummy variable for young (four to fve years old) TIF districts. The relative post-recession growth rates of these districts are not signifcantly different than in the pre-recession period. Similarly, column 5 shows that the relative post-recession growth rates of TIF districts located in urban (as opposed to rural) counties are not signifcantly different from the pre-recession period.
Column 6 adds controls for the type of real estate in the TIF district (commercial, industrial, or mixed as opposed to residential) interacted with the Post-2008 dummy variable. Again, there are no statistically signifcant differences between the pre-and post-recession growth rates.
In contrast to Illinois, where the Great Recession is associated with a dramatic upheaval in TIF growth rates, the data show that the downturn had a much milder infuence in Nebraska. The growth rates of Nebraska TIF districts did fall during and after the recession, and there is some evidence that large TIF districts did relatively better in the latter period than those large districts did before 2008. However, other characteristics of Nebraska TIF districts had similar associations with growth before and after the recession.
V. ANALYZING THE BOOM-BUST-RECOVERY CYCLE
Could the decline in the value of TIF increments (especially in Illinois) after 2008 simply be compensating for the run-up in value during a real estate boom (or perhaps bubble) during the 2005 to 2008 period? Similarly, could TIF districts that were particularly hard hit during the real estate bust have recovered more robustly after it ended? The data at hand offer limited opportunities to answer either of these questions rigorously. Each TIF district is observed throughout only one cycle of boom-bust-recovery. In Nebraska the cycle was muted and there are a relatively small number of TIF districts.
Table 6
Pre-and Post-Recession Growth of Nebraska TIF Increments 
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Mixed-Use TIF In Illinois, there are more TIF districts and a more pronounced real estate cycle but the most recent data on TIF increments extend only to 2011 so, at most, a fraction of the real estate recovery is observed. In spite of these data limitations, Figure 3 provides some informative analyses. Figure 3 shows four graphs, two using Illinois data and two using Nebraska data. For each TIF district for which there are suffcient data, the growth of the increment is calculated during three periods: the boom period (2005) (2006) (2007) (2008) , the bust period (2008) (2009) (2010) , and the recovery period (2010 -2011 in Illinois and 2010 -2013 . In the left panel for each state, growth (or decline) during the bust period is graphed against growth during the boom period. In the right panel for each state, growth during the recovery period is plotted against growth during the bust period. Each graph also includes a plot of the linear regression of the variables on the Y and X axis. These four plots show no evidence (in either state) that there was more growth or decline in the bust period in TIF districts that had higher growth in the boom period. In fact, in both states the regression line has a slightly positive slope, suggesting that TIF districts that grew fast in the boom period also grew slightly faster in the bust period. Similarly, the left panel of the graph shows no evidence that the recovery was more robust in TIF districts that experienced a bigger decline in the bust period. While the recovery period is short in Illinois (only one year) the regression line is upward sloping. The longer recovery period in Nebraska manifests an even more unambiguous upward slope.
VI. SUMMARY AND CONCLUSIONS
TIF is used extensively by local governments to fund economic development projects with taxes raised on future increases in property values. The Great Recession, which saw a signifcant decline in real estate values, affected TIF in a number of ways. Market values of pre-existing property within TIF districts declined or did not increase as expected. Improvement projects scheduled as part of a TIF development plan had expected returns revised downward and were stalled or abandoned. General expectations about future rates of economic activity and real estate appreciation were revised downward.
We gather data about the value and growth of TIF increments before, during, and after the Great Recession for two states -Illinois and Nebraska. Both states are extensive users of TIF. The two states have a surprisingly similar pattern of overall economic activity during the period. The states differ in the pattern of overall real estate prices: in Illinois the pre-recession boom and the post-recession bust were much more pronounced than in Nebraska.
Property values within a TIF district go up (or down) with real estate values generally and also because new projects are built and added to the assessment rolls. Because the latter reason can result in extremely high percentage rates of growth in some districts in some years, certain data restrictions are imposed to diminish the importance of outliers. Also, to avoid problems confounding interpretation, districts that were established late in the sample period, have multiple years of unreported data, or end before the
Figure 3
Relationship between TIF Increment Growth in Boom (2005 Boom ( -2008 , Bust (2008 Bust ( -2010 and Recovery (2010 Recovery ( -2011 Recovery ( or 2010 Recovery ( -2013 Periods in Illinois and Nebraska Recovery Growth as a Function of Bust Growth most recent year available are dropped from the sample, and the sample is restricted to districts with non-missing data for the full period.
Looking frst at average growth rates by year shows that in both Illinois and Nebraska there was high growth in TIF-increment values prior to the onset of the recession. There also was a big decline in average growth rates after the onset of the recession, an effect very apparent in Illinois but not as sharp or obvious in Nebraska.
Regression results reinforce the two broad conclusions from the descriptive statistics: high pre-recession TIF growth in both states, and post-recession declines in both states that were much more pronounced in Illinois. Regression results for both states also confrm that more recently adopted TIF districts (three or fewer years) experienced much higher rates of growth -presumably because new construction facilitated by TIF was brought onto the assessment rolls. The Nebraska data extend through 2013 and there is evidence of a recovery in TIF values in that last year. Unfortunately, the Illinois data only extend to 2011 and there is no evidence of any recovery from the negative impact on TIF growth at that time.
A second set of regressions interact time period dummies with other controls to explore whether the structure of TIF growth changed after the onset of the recession. In both states there is evidence that the higher growth rate in small districts compared to large districts was less pronounced post-2008. This is plausible if new construction was the reason for this difference and new construction sharply declined after 2008. For Illinois, there is also evidence that the negative post-2008 impact was much larger in the highly urbanized counties in the Northeast corner of the state. This is consistent with a larger boom and bust in real estate prices and new construction in this area compared to the rest of the state. TIF district information was reported separately for each year and gave the county, municipality, and a name or number for each district. Districts with information for more than one year were matched and given a unique identifer.
A few observations were lost at the matching stage because of inconsistency in naming or numbering the districts across years. Six TIF districts with problematic data were dropped from the sample; these had multiple changes in reported increments of more than an order of magnitude both up and down, which only make sense as reporting errors or districts with a change in geographical boundaries over time. The remaining number of Illinois TIF districts with a reported increment in any two adjacent years is 1,223.
The adoption year of each TIF was not reported for most districts and was obtained in several ways. A few districts had "new in 
Sample Restrictions and Data Cleaning to Achieve Continuity Across Years
A few Illinois TIF districts had missing information on the increment for a single year in the middle of the sample period. For these, missing values were replaced with amounts interpolated from the bracketing years.
The dependent variable in the analysis is the year-to-year growth rate in the TIF increment. This is calculated as the percentage change from a given year to the next:
Smoothing Observations with Pronounced Down-Up Swings
There are a number of Illinois TIF districts that have a pronounced "V-shape," where the increment falls sharply in one year only to be followed by a sharp increase in the next. This could be due to one year of bad data, a transitional year with a low assessment because of restricted occupancy during construction, or transitional government ownership as part of site assembly -which takes a parcel off the tax rolls until it is transferred to a private developer. Such cases are more properly seen as two years of modest growth, instead of one year of large negative growth followed by one year of large positive growth. Specifcally, where a decline larger than 50 percent is followed by an increase larger than 100 percent, the middle year increment is interpolated and growth is calculated from that. This smoothing procedure affected 50 observations.
Observations of Zero-Growth or Non-Reassessment
Another issue was the fact that not every TIF district is reassessed every year. As a result, there were one or more years for some Illinois TIF districts that had the same increment value from one year to the next, and thus zero growth. Since such observations better refect the lack of annual reassessment rather than the lack of growth, the unchanged increment is replaced by linear interpolation from which the growth rate is recalculated. This procedure resulted in 63 observations being replaced with interpolated values. Another 30 cases had zero growth in 2011, which is the last year in the Illinois sample period. Since there is no fnal value from which to interpolate, these 30 cases are dropped from the regressions and summary statistics.
Outliers with Growth of Hundreds or Thousands of Percent in One Year
There are some districts with an extremely small increment value in one year and a much larger increment value the following year. This mainly occurs in the frst two years of a TIF district. As a result, the growth rate of the increment could reach hundreds or thousands of percent. 
B. Nebraska
Data Source
The data from Nebraska was graciously supplied by Tax Specialist Senior Elaine Thompson of the Property Assessment Department under the Nebraska Department of Revenue. All data for all years were in a single fle, so (unlike Illinois) matching was not necessary and inconsistent reporting across years did not seem to be a problem.
Sample Restrictions and Data Cleaning to Achieve Continuity Across Years
Districts with data on increment value for consecutive years, the same run of years as for Illinois above, were identifed. After deleting one TIF district that was missing data for intermediate years, 177 TIF districts had complete increment value data from 2005-2013, 226 TIF districts that had data from 2006-2013, and 297 TIF districts that had complete data from 2007-2013. The next step included generating a growth variable as the percentage change from a given year to the next using the same formula described above.
Smoothing Observations with Pronounced Down-Up Swings
Just as in Illinois, there were a number of TIF districts that manifested a "V shape" over three years. The same smoothing by interpolation procedure described above was followed and affected 16 observations in Nebraska.
Observations of Zero-Growth or Non-Reassessment
In Nebraska, there are numerous cases where the TIF district value is not reassessed every year and there are 1,730 observations where the growth value equals zero before adjustment.
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Zero-change increments were replaced by linear interpolation and growth rates were recalculated for 1,021 Nebraska observations. There are 709 zero-change observations with no reassessment in the last year (2013) from which to interpolate; these are dropped from the regressions and summary statistics.
Outliers with Growth of Hundreds or Thousands of Percent in One Year
As in Illinois, there are Nebraska district-year observations with growth rates calculated from a relatively small starting value that reach into the hundreds or thousands of percent. In Nebraska, this mainly occurred in the frst two years of the TIF district. As with Illinois, a threshold of growth values above 200 percent is set for excluding outliers. There are 124 observations where the growth values exceed the upper bound, covering a span of 119 TIF districts. Along with the restriction requiring continuous observations from 2005-2011, dropping outliers leaves 1,093 TIF-year observations on 177 TIF districts.
